Supplementary Text Materials and Methods

Cell line and primary human cells
The Immortalized human acute myeloid cell line, HL-60 was obtained from ATCC and cultured in IMDMEM with 20% Fetal Bovine Serum and 1% Penicillin Streptomycin. In order to follow leukemia engraftment and progression over time, the HL-60 cells were transduced with lentiviral particles expressing a dTomato fluorescent protein under an EF1 promoter. The lentivirus vector and particles were produced by Vectalys (Toulouse, France).
Human Bone Marrow or Cord Blood CD34
+ stem cells were purchased from StemExpress (Folsom, CA, USA) and maintained in StemSpan SFEM II (STEMCELL technologies inc) containing 1% Penicillin Streptomycin, 100ng/mL TPO, 100ng/mL SCF, 100 ng/mL IL6 and 100ng/mL FLT3L and UM171 0.35 nM (Xcessbio, San Diego, CA, USA). All human cytokines were purchased from Biolegend (San Diego, CA, USA).
Human T cells were purified from fresh peripheral blood normal donor leukopaks purchased from the New York Blood Center. Briefly, the leukopak was diluted with 2-4 volumes of Phosphate Buffered Saline (1X) supplemented with 2 mM EDTA, store at 4C. Then 35 mL of diluted leukopak was carefully layered on 15 mL of Ficoll-PaqueTM Premium (GE) and centrifuged at 400g, 30 mins at 25C, in swinging rotor buckets. The layer of mono nuclear cells was then transferred to a new tube, diluted 1:1 with PBS (1X) containing 2mM EDTA and centrifuged 400g, 15 mins at 25C. The red blood cells of the pellet were then removed with 1X ACK lysis buffer (Gibco), incubated 5-8 mins at RT, washed with PBS (1X) containing 2mM EDTA and centrifuged again 400g, 10 mins at 25C. The CD4 + and CD8 + T cells were then positively selected from the mono nuclear cells pellet with Miltenyi Biotec CD4 + and CD8 + microbeads, following manufacturer protocols. The CD4 + and CD8 + T cells were then activated the same day using CD3/CD28 dynabeads 1:1 bead to cell ratio (Gibco) and expanded separately in the Gibco OpTmizer™ CTS™ T-Cell Expansion SFM medium containing IL7 10ng/mL and IL15 5ng/mL.
CAR constructs, lentiviral production, and transduction
The anti-CD33 Chimeric Antigen Receptor was generated by cloning the light and heavy chain of the humanized anti-human CD33 scFv (clone My96) fused in frame, to the CD8 alpha hinge domain, the CD8 transmembrane domain, the 4-1BB signaling domain and the CD3zeta intracellular domain into the lentiviral plasmid pHIV-Zsgreen, a gift from Bryan Welm & Zena Werb (Addgene plasmid # 18121). All cDNA fragments were codon optimized and synthesized by GeneArt (Regensburg, Germany). The lentiviral particles were produced by Vectalys (Toulouse, France). 24 hours after activation, CD4 + T cells were transduced with lentiviral particles at an MOI=30 and in parallel, CD8
+ T cells at an MOI=40.
In vitro cytotoxicity assays
Effector sorted CAR-T cells stably expressing zsGreen were mixed at a different ratio with the following target cells HL-60 stably expressing dTomato and or CD34 + CD33 WT cells stained with Celltrace blue and or CD34 + CD33 Del stained with Celltrace Violet (Invitrogen). 16 to 24 hours after incubation, using 7AAD or Sytox Red as a viability dye, data were acquired with the BioRad ZE5 flow cytometry analyzer in high-throughput mode in order to assess cytotoxicity. After subtracting the spontaneous lysis in negative control, CART33 cells specific cytotoxicity (%) was calculated as cells positive for both CFSE and 7-AAD or Sytox Red with the following formula: ((% positive cells with CART33)-(% positive cells with control T cells))/(100-((% positive cells with control T cells)) x 100.
In vitro phagocytosis assays
CD34
+ CD33 WT cells or CD34 + CD33 Del were differentiated into monocytes for 14 days, with StemSpan SFEM II containing 1% Penicillin Streptomycin and the StemSpan Myeloid Expansion Supplement II (100X). At day 15, differentiated monocytes were preincubated for 30 mins with PBS or 25uM Cytochalasin D and then incubated with pHrodo red E coli bioparticles (thermofisher) with or without 25uM cytochalasin D for 1h30 mins. Cells were then transferred to FACS tubes, washed with PBS-FBS and incubated 10 mins at RT with Human TruStain FcX and True-Stain Monocyte blocker (Biolegend). Antibodies mix containing CD14-APC/Cy7, CD13-BV786, CD33-APC and ebioscience fixable viability dye e450 was then added directly. After 25 mins of incubation, cells were washed and phagocytosis was assessed by FACS.
LPS induced cytokine assay
For LPS induced innate immune response assessment, 8 weeks after injection of CD34 + CD33 WT or CD34 + CD33 Del cells, NSGS mice received 15ugr of LPS (from E coli O26:B6, Sigma) intraperitoneally. Plasma was collected in EDTA tube at t=0 and 4h30 after injection. Cytokines level was measured using Legendplex human cytokine panel from Biolegend, following manufacturer instructions.
In vivo Phagocytosis assay
For in vivo phagocytosis, mice received 150uL of pHrodo red E coli bioparticles (thermofisher) via i.v. and were sacrified 2 hours after for peritoneal cavity analysis.
Statistics
All statistics were performed using Graphpad Prism 7. For continuous variables, an unpaired two tailed t-test was performed. Differences between means were considered significant when the p value is <0.05, else not significant (ns; p>0.05). CART33 cells or control T were incubated with KG1 and CD34+CD33WT or CD34+CD33Del at two different effector (E) to target (T) ratio (E:T). Cytotoxicity was assessed by flow cytometry and percent specific cytotoxicity was measured. We saw a CD33-antigen dependent cytotoxicity of KG1 cells. Table S1 . Summary of reads and variants found in whole genome sequencing. Table  S2 .
Off-target sites for sgRNA 846 (sgRNA: AUCCCUGGCACUCUAGAACC; PAM: CGG). No indels were found within 100 bp of the expected off-target cut site in whole genome sequencing analysis. Mismatch with guide sequence is denoted in red. Table S3 . Off-target sites for sgRNA 811 (sgRNA: CCUCACUAGACUUGACCCAC; PAM: AGG). No indels were found within 100 bp of the expected off-target cut site in whole genome sequencing analysis. Mismatch with guide sequence is denoted in red. 
